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Nam et ipsa scientia potestas est.
(Knowledge is power.)

Sir Francis Bacon
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GISis:

Powerful information...

easl |y accessed...

for effective installation management
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It's

A method of storing,
accessing and viewing
Information about

your installation or
project
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That allows you to:

Reference information
spatially
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Share information
with others
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To make sense of the
swirl of information...

that istoday’s defense
environment
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Definition of GIS;

An Integrated computer system capable of
capturing, storing, retrieving, analyzng,
and displaying geospatial information that
provides the user with knowledge of
locational information about your
Installation, project, or objective.
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Gl Sisa decision-making tool that
produces useful information in a cost
effective manner
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The ability of a GIS to analyze spatial
data Is frequently seen as a key
element in its definition, and has often
been used as a characteristic which
distinguishes the GIS from systems
whose primary objective Is map
production.’
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e Maps are symbolic
abstractions--
"generalizations' or
"representations’ --of
reality
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Spatial analysis is that set of analytical
methods which requires access to both
the attributes of the object under study
and to their locational information.
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Database
Management
Systems

Computer-Aided
Design Systems

Global Positioning
Systems

Statistical
S Analysis Systems

' 4

Computer

Cartography
Remote Systems
Sensing

Desktop
Mapping
Systems

Systems
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Fundamentally different technologies

« CADD - technology for symbolically
representing features

 GIS - database oriented, analytical
methodology for working geographically
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e LINes

CADD Data Elements

e Circles and arcs
e Line strings (polylines)
« Symbols (cells/blocks)

e Text
e etcC.
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< >

—
o

Graphic Data Files

0,0

Data referenced to a Cartesian XYZ two or three
dimensional coordinate system
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.~ Floorplan Layer
— Dimensions Layer
\ Symbols Layer
Border Layer
etc.

Data arranged by layers/levels and by drawing file.

1/31/01 smithh2@wes.army.mil



THE GADD/GIS

e  GIS Data Elements

for Fecillties, Inirastructure, and Environment

e Nodes / Points Q

e Lines/ Arcs
e Areas/ @
Polygons
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\ Graphic Data Files
OR
Database Records

0,0

Data referenced to a Projected XYZ two or three dimensional
coordinate system
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-~ Roads File
s Structures File
/ \ Water System File
Boundaries File
etc.

Data arranged by themes (map sheet file),
or by features (coverage file)
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e Data model

— CADD: list of graphic elements described by
mathematical parameters or set of parameters

— GIS: relationships between features in geographic
space

* Functions
— CADD: design, display, and query

— GIS: adds database, cartography and spatial
analysis
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The GIS Data should be a collection of
Geographic Features

I R P
VALUE GEOMETRY FEATURE

The spatial geometry specification is left to be handled
by the GIS and CADD software vendors.
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The Data Set should be a collection of
Geospatial Features

AEI'I?I'AF\Q-II—I;JLFJQ'II'EI/E/ SPATIAL GEOSPATIAL
FEATURE
VALUE GEOMETRY

atalink: 100004
ipe,
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» Location What is at...?

« Condition  Whereisit...?

 Trend What has changed...?

e Routing Which is the best way...?
e Pattern What Is the pattern...?

e Modeling  What if...?
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e Location What iIs at...?

* Involves gquerying a database to
determine the types of features that
occur at a given place

 EXx. What Is the material composition of
a specified water line?
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e Condition Where is it...?

 Involves finding the location of sites
which have certain characteristics
(find the Intersection of data sets)

 EX. Where are unexploded ordnance
sites within 200 miles of a road?
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« Trend What has changed...?

 Involves monitoring how things change
over time

 EX. What Is the change in the change In
land use within 100 yards of the
Installation’s fence line?
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e Pattern What Is the pattern...?

* Allows scientists and planners to describe and
compare the distribution of phenomena and
understand the processes which account for their
distribution

o EX. Is there some pattern in the distribution of
diseases which are thought to be caused by
mosquitoes?
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 Modeling What If...?

e Allows different models of the world to
be evaluated

e EX. Which areas of the post will be
affected by a 200 year flood event?
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e Clearinghouses
* Imagery
 Digitizing

e Global Positioning Systems
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Object Technology is: the set of otherwise diverse programming
languages, techniques, tools, environments and methodologies
that derive their value from the use of objects.

O-O Programming Languages Software Developers (e.g., C++, Java)

O-0 & O-R Databases Database Developers (e.g., Oracle 8i, 02

Object Methodologies - Data Modelers and Domain Experts

describing/modeling domain “things” (e.g., CASE Tools for UML, Express)
& their characteristics using a formal

notation

Object Components; - Users
(e.g. ESRI ArciInfo 8, Laserscan Gothic,

object classes, software Smallworld, Graphisoft ArchiCAD, Autodesk
cCOMpoenNents Architectural Desktop 2.0)
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State (What it knows) -

— gtateis hidden from user |.e., Encapsulation

— ability to maintain state differentiates objects from set of functions (piece
of software code.)

e Behavior (What It can do)

— set of thingsyou can ask it to do
— user/client of object can ask it to perform some behavior(s)

o Identity (Which object isit)

— reference & address a specific object
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Behavior

User Interface

Monitor

Objects

Data
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o GIS application of object technology primarily used today by
Utility Co. and other network applications to model facilities
(e.g. gas, water, electric, communications, road networks.)

e Also see some OO-base GIS use by large national charting
agencies for data support feature data capture, update, &
mal ntenance.

e Considerable Object-Based GIS experimentation going on
NIMA, TEC, USGS, and elsewhere.

 Benefits of OO-based GIS:

— easier to capture unigque data types & systems/facilities.

— abhility to model real world phenomena as an object with various graphic
representations and accompanying attributes (e.g. various scale topo maps/hydro
charts.)

— ability to add behaviors to ensure data integrity.
1/31/01 smithh2@wes.army.mil
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* When we exchange only graphics data, we |ose knowledge e.g.
Architect/Designer/Engineser, ...

« With Objects you begin to include some of this knowledge into

the data.
State of
....................... the
£/ | Information i practice
< > .
losses
"""" Desired

;T T T ................. . ’) ’) 7 State Of
- ! - - ¥ ! ¥ | the
Walls ‘H Floorfj Roof\‘u Walls ‘H FloorsJJ Roof practice

- - - - -
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o s, o Object

Waterpipe --includes behavior(s) that specifies what
It can connects with (e.g., 6” main can connect to
another 6” main or needs a reducer to connect to 4”
waterpipe.)

6" waterpipe Reducer : .
4" waterpipe

GIS representation
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* The technology has
evolved from paper
maps and wooden
modelsto .....
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e Rea time smulations
of the battlefield
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Information is no longer a
staff function but an
operational one. Itis
deadly as well as useful

Lt. Gen. J. W. Kelly-Air Force
2025 Final Report
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